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Letter to the Editor
Emad S. Alnemri1, David J. Livingston2,Human ICE/CED-3 Protease
Donald W. Nicholson3, Guy Salvesen4,Nomenclature Nancy A. Thornberry5, Winnie W. Wong6,
and Junying Yuan7
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It is now clear that members of the ICE/CED-3 protease Philadelphia, Pennsylvania 19107–5541
family play key biological roles in inflammation and e_alnemri@lac.jci.tju.edu
mammalian apoptosis. To date, ten homologs of human 2 Vertex Pharmaceuticals, Inc.
origin have been published (Figure 1). The frenetic pace Cambridge, Massachusetts 02139
of identification of new homologs has led to inconsistent livingston@vpharm.com
and multiple names for many of these enzymes. As a 3 Merck Frosst Centre for Therapeutic Research
consequence, the general scientific community is find- Kirkland, Quebec H9H 3L1
ing it increasingly difficult to follow this provocative and Canada
rapidly moving field. In an effort to remedy this situation, donald_nicholson@merck.com
several of us who have been involved in the identification 4 La Jolla Cancer Research Foundation
and characterization of these enzymes have formed a San Diego, California 92137
committee, with the objective of proposing a nomencla- gsalvesen@ljcrf.edu
5 Merck Research Laboratoriesture for the human members of this protease family that
Rahway, New Jersey 07065is sensible and easy to use. The purpose of this letter
nancy_thornberry@merck.comis to outline our recommendations.
6 BASF Bioreseach CorporationWe propose touse the trivial name “caspase” as a root
Worcester, Massachusetts 01605for serial names for all family members. The selection of
wong@biovax.dnet.basf-ag.decaspase was based on two catalytic properties of these
7 Harvard Medical Schoolenzymes. The “c” is intended to reflect a cysteine prote-
Boston, Massachusetts 02115ase mechanism, and “aspase” refers to their ability to
jyuan@warren.med.harvard.educleave after aspartic acid, the most distinctive catalytic
feature of this protease family. To designate individual
family members, caspase will be followed by an arabic
numeral, which will be assigned based on its date of
publication. Current assignments are shown in Fig-
ure 1. The root name for the corresponding gene will
be CASP.
Each of these enzymes is synthesized as a proenzyme
that is proteolytically activated to form a heterodi-
meric catalytic domain. Proenzymes will be referred to
as pro-“enzyme name” (e.g. pro-caspase-1). Subunits
of the heterodimer will be described by the enzyme
name, followed by the correct molecular size of the
subunit (e.g. caspase-1-p10, caspase-1-p20). In a gen-
eral sense, subunits may be referred to as large and
small. The N-terminal peptide that is removed during
proteolytic activation of these proteases will be referred
to as such.
Splice variants will be given a small English character
suffix, separated from the name of the protease by a
slash, which will be assigned based on order of publica-
tion (e.g. caspase-1/a).
Please consult one of the members of the committee
Figure 1. Caspase Designations for Human Members of the ICE/prior to final publication of any new homolog, so that the
CED3 Protease Family and Phylogenic Relationships among theseappropriate number can be assigned. A new homolog is
Proteasesdefined as a fully sequenced protein, cDNA, or gene
The phylogenic relationships were determined using the PILEUPthat has a statisticallysignificant relationship to the large
algorithm (version 8.1; gap weight 5 3.0; gap length weight 5 0.1)
and small subunits of one of the established family mem- (Program Manual for the Wisconsin Package, Version 8, September
bers. We strongly encourage all investigators of these 1994, Genetics Computer Group, 575 Science Drive, Madison, Wis-
proteases to adopt these nomenclature recommenda- consin 53711). This figure was contributed by Don Nicholson, Merck
Frosst.tions. It is only through compliance that we will achieve
our goal of improving communication between scien-
tists both inside and outside this exciting field.
